Inhibition of autophagy protects against PAMAM dendrimers-induced hepatotoxicity.
Toxicity of nanomaterials is one of the biggest challenges in their medicinal applications. Although toxicities of nanomaterials have been widely reported, the exact mechanisms of toxicities are still not well elucidated. Consequently, the exploration of approaches to attenuate toxicities of nanomaterials is limited. In this study, we reported that poly-amidoamine (PAMAM) dendrimers, a widely used nanomaterial in the pharmaceutical industry, caused toxicity of human liver cells by inducing cell growth inhibition, mitochondria damage, and apoptosis. Meanwhile, autophagy was activated in PAMAM dendrimers-induced toxicity and inhibition of autophagy-rescued viability of hepatic cells, indicating that autophagy played a key role in PAMAM dendriemrs-induced hepatotoxicity. To further explore approaches to attenuate PAMAM dendrimers-induced liver injury, effects of autophagic inhibitors on PAMAM dendrimers' hepatotoxicity were investigated in an in vivo model. Autophagy blockage in PAMAM dendrimers-administered mice led to weight restoration, damage reversion of liver tissue, and protection against changes of serum biochemistry parameters. Moreover, inhibition of Akt/mTOR and activation of Erk1/2 signaling pathways were involved in PAMAM dendrimers-induced autophagy. Collectively, these findings indicated that autophagy was associated with PAMAM dendrimers-induced hepatotoxicity, and supported the possibility that autophagy inhibitors could be used to reduce hepatotoxicity of PAMAM dendrimers.